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CGIAR King Baudouin Award
In 1998, ICRISAT becam e the first Center in CGIAR history to  be aw arded the System's highest acco lade , the King 
Baudouin Award, for a second consecutive time. Following the 1996 award for pearl millet improvement (bottom),
the 1998 award heralded the innovative 
science and partnership achievements 
o f ICRISAT's p igeonpea improvement 
initiative. It praised the contributions 
m ade towards enhanced food 
security, poverty alleviation, 
and sustainable agricultural 
deve lopm ent in both 
Africa and Asia.
ICRISAT Director General S M Barghouti receiving the 1998 King Baudouin Award in Washington.
Left to right His Excellency Adan Andre, Belgian Ambassador to  USA, S M Barghouti, Ismail Serageldin, Chair, CGIAR,
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A c ro n y m s
D ire c to r G en e ra l Shawki M  B arghouti (le ft)  
with B oard  C ha irperson R agnh ild  Sohlberg.
I am deligh ted once  again  to  have this opportun ity to  upda te  ICRISAT's friends on our contributions to  sustain­ab le  agricu ltu ra l deve lopm ent. Let m e briefly encapsu la te  w h a t it is th a t w e  do. We focus on research  
for deve lopm ent to  im prove agriculture in the semi-arid (dry) tropics, where short and irregular rains, coup led  
with nutrien t-poor soils, m ake fo o d  p roduction  an u np re d ic tab le  enterprise. Despite this e lem en t o f risk, 
most o f the  peop le  in the  dry tropics work in agriculture, or an industry d e p e n d e n t upon it. ICRISAT's goa l 
is to  help them  im prove their lives by m aking best use o f the resources o f the semi-arid tropics for agricultural 
p roduction , w ithou t deg rad ing  the  env ironm ent th a t is their ch ild ren 's birthright.
The w ord  "trop ics" brings to  m ind the  lush c lim ates o f tro p ica l 
rainforests. The less-publicized dry  trop ica l areas, though, ac tua lly  
cover a huge portion  o f the  earth 's  agricu ltu ra l land, including 
the  m ajority o f the  A frican  farm  landscape. People have lived 
in the  dry tropics for millennia, inc lud ing such diverse societies as 
those o f the  Nile, Niger, Senegal, and  Indo-G ange tic  river basins; 
the  Abyssinian p la te a u  (E thiopia) and  D eccan  p la teau  (India); 
and  parts o f the  C aribbean  islands and Central Am erican isthmus.
Why, it is sometimes asked, d o  farmers even a tte m p t to  m ake a 
living in these harsh areas? O ne co u ld  equa lly  ask w hy w h e a t 
farmers try to  survive on the  dry plains o f the  m idwestern USA, in 
the Australian grain belt, or in the centra l Asian steppe. The answer 
is simple. This is their hom e -  their past and  their future. They are 
co m m itte d  to  m aking the  best o f w h a t they have.
We in turn are proud to  be  their partners in this noble  endeavor, W e've chosen "Building Tomorrow Together" 
as the them e for this year's report because it captures the essence o f w ha t we do. With our national partners 
and g loba l deve lopm ent investors (the term  w e prefer to  the  trad itiona l "donors" label), we are building 
towards a tom orrow  in which poverty, hunger, and  environm ental deterioration no longer haunt humanity.
Faith in the future o f course involves tak ing  risks. Our research-fo r-deve lopm ent initiatives take  years or 
even decades to  pay off. But risk is no stranger to  the  farmers o f dry areas, whose livelihoods are vulnerable 
to  the erratic rainfall, uncerta in  supplies of inputs, sudden disease and  insect outbreaks, and  unpred ic tab le  
markets for their p roduce . For them , the  sowing o f seed is an a c t o f fa ith  in itself. Inspired by their exam ple, 
we, the  in ternationa l scientific  and  d eve lo p m en t com m unity, can  hard ly o ffe r less.
We ca n n o t conce ive  o f ach iev ing  our am bitious goals through our actions a lone. Agricu lture  is no t just 
tech n o log y  -  it is a w ay o f life for rural peoples. D eve lopm en t problem s a nd  opportun ities im p a c t all 
dimensions o f society, so b road  pa rtic ipa tio n  is cruc ia l to  success. We work through a w eb  o f partnerships, 
in w hich international, national, local, com m unity, pub lic  and  private, governm ent and  non-governm ental 
organizations all jo in hands to  con tribu te  their particu la r expertise to  a co o rd in a ted  g roup  effort. Much 
o f our tim e and energy goes to  building and sustaining such 
partnerships.
I will illustrate a few  exam ples o f our partnerships th a t are 
currently very exciting. Throughout this Report you will en ­
counter many others, which are by no means less significant,
We are  in the  m idst o f transfo rm ing  our long-stand ing  
partnership in m illet and  sorghum im provem ent in Southern 
and  Eastern A frica  in to  a b roade r-based , long-term  
association encom passing a w ide  range o f issues fac ing  
th a t region. This revita lized partnership is an o u tco m e  of 
intensive discussions w e convened  w ith regional, national,
and com m unity partners from the governm ent, regional, private, and 
non-governm enta l sectors, as well as d eve lo p m en t investors in the 
SADC countries. This in itia tive has been  m ade  possible through the 
generous and  far-sighted ac tion  o f the  G overnm ent o f Z im babwe 
in hosting us on beha lf o f the  region.
A second exam ple  is a paralle l enha nce m e n t and  b roaden ing  of 
our partnerships in West A frica, based a t Bamako, Mali. As in the 
previous exam ple, this enha nce m e n t is em erg ing  from  a  series of 
in -dep th  consu lta tions w ith partners in Mali a nd  the  region. Our 
partners have in d ica ted  a strong desire to  gain  ICRISAT's assistance 
in upgrad ing  their skills in m odeling  a nd  g eo g ra ph ic  in form ation  systems. Several d eve lo p m en t investors 
have o ffe red  support for this strengthening. To m ee t this request, we are in the  m idst o f shifting some of 
these capab ilities  into th a t region.
The Mali base is ideally lo ca te d  to  represent the  w e tte r e dg e  o f the  semi-arid trop ica l band  stretching 
across the  vast expanse o f West A frica. As such, it com plem ents our superb facilities near Niamey, Niger, 
which is truly on the desert fringe of the dry tropics. A t Niamey we convene the ongoing, extensive partnership 
deve lo p m en t and  p ro je c t execu tion  o f the  CGIAR's Systemwide Desert Margins Program. This Program 
continues to  gain  m om entum  w ith na tiona l and  regional organizations as well as deve lo p m en t investors, 
and  is fea tu red  in a h ighlight w ithin the  body  o f this Report.
These partnerships and  benefits w ou ld  never have  been  possible w ithou t the  s tead fast support o f the 
CGIAR Members, our co re  deve lo p m en t investors. They have stood w ith us since 1972, recognizing th a t 
significant payoffs to  agricultura l research require steady, long-term  research carried ou t by the  best minds 
ava ilab le . Their support has m ade  it possible for ICRISAT to  a ttra c t and  retain its share o f the  best and 
brightest over the  years, and  p rov ide  them  w ith the  facilities a nd  support n eeded  to  deliver the  goods. 
This quality com m itm ent, in fact, was recognized in tw o  o f our staff being chosen for the  CGIAR Chairm an's 
Excellence in Science Award for O utstanding Local Scientists for tw o  years running. We will con tinue  to  hold 
to  the highest standards o f qua lity  and a ccou n ta b ility  in our programs and  operations in the com ing  years.
To all our partners, d e ve lo p m e n t investors, co lleagues  and  
friends I w a n t to  o ffe r my sincere g ra titude  for your steadfast 
com m itm en t to  working w ith us to  reach the  am bitious goals 
o f end ing hunger, poverty, and  environm enta l dete rio ra tion .
Together, w e  are  build ing a be tte r tom orrow.
Shawki M Barghouti
D irector G eneral
We also con tinue  to  strengthen our close partnership w ith ICAR, India, the  national research p rogram  of 
our host coun try in Asia, through a num ber o f jo in t research-fo r-deve lopm ent pro jects w h ich  also inc lude 
add itiona l partners from the non-governm ental, private, and  com m unity  sectors. W atershed and  m olecular 
b io logy-related partnerships are under particularly ac tive  deve lopm ent now. Asian countries are concerned
a bo u t the sustainability o f their highly p roductive  w atershed resources, 
w hich are under increasing th rea t from  intensified use. The new  tools 
of m olecular markers and gene tic  m app ing  are genera ting  excitem ent 
w orldw ide , a nd  fac ilities a t our Patancheru  headquarte rs  hold  the  
CGIAR's largest co lle c tion  o f c rop  biodiversity in trust for hum anity, a 
fundam en ta l input for b io te ch no lo g y  research,
The u ltim ate  ob jec tive  o f these partnerships o f course is to  gene ra te  
im proved  techno log ies  th a t b e n e fit farmers. Building on the  past 
quarte r-cen tu ry  o f effort, a continuous stream o f p roven techno log ies 
is indeed  flow ing  to  the  farm . Benefits from  im proved c rop  varieties 
jo in tly  d e ve lo p e d  w ith partners now  am oun t to  m ore than  ten times 
our b u d g e t annually, and  are on the  increase. Two cases in w hich we 
take special pride are illustrated on the  inside front cover; they enab led  
us to  b e co m e  the  CGIAR's first C en te r to  w in the  system 's highest 
a cco la d e , the  King Baudouin Award, tw ice  in a row.
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M o re  t h a n  a  m u s e u m
ICRISAT holds in trust the  CGIAR's largest germ plasm  co lle c tion . These accessions are no t m e a n t to  be  "m useum  p ieces" -  they are in ten d ed  to  
be used. To be truly useful, this seed treasury has to  be a ccom pan ied  by detailed, 
easily accessible in form ation a b o u t the  va luab le  traits it holds. A dd ing  va lue 
to  the SINGER project, w hich c rea ted  a g loba l da tabase  o f bo tan ica l and other 
id e n tifica tio n  descriptors, ICRISAT is bu ild ing  an in te rac tive  d a ta b a se  w h ich  
includes tra it e va lua tion  a nd  p e rfo rm a n ce  d a ta . The ICRISAT G erm plasm  
M anagem ent System is a d a ta ba se  w hich can  search, query, filter, a nd  (w ith 
the  user-friendly W inM ap 32 a pp lica tio n  d eve lo p ed  by ICLARM) m ap  germ plasm  d a ta  for the  five 
m anda te  crops -  sorghum, pearl millet, groundnut, p igeonpea , and  ch ickpea . The p ro to type  
is ready and  will be be ta -tes ted  by ICRISAT staff during mid-1999. O nce proven, it will be 
d istributed on CD-ROM and  the  Internet to  partners.
S earching the  germ plasm  da taba se : 
g reen  spots show  the c o lle c tio n  sites for 
the  74 sorghum  accessions in ICRISAT's 
g e n e b a n k  th a t flow er in 45-60 days.
W hat d o  farm ers k n o w ?
Over the  centuries farm ers have  a cc u m u la te d  in form ation  on gen o typ e - environm ent in teractions th a t professional researchers are only beg inn ing  
to  tap . A co llabo ra tive  p ro jec t be tw een  University o f Hohenheim, the  Indian 
G overnm ent, NGOs, and  ICRISAT has surveyed the  views and  docu m e n te d  the 
indigenous know ledge o f pearl m ille t farmers in Rajasthan, India. The p ro jec t 
seeks to  learn how  farm ers pe rce ive  the ir ow n seed stocks in term s o f 
productiv ity and m orpholog ica l as well as gene tic  diversity, and their strategies
for im proving  
m£ the ir varie ties 
and  m ainta in ing 
seed quality. The 
p ro je c t te a m  is 
find ing th a t farmers 
are most conce rned  
with p lan t traits re lated 
to  a d a p ta tio n  as well as 
quality aspects and poten­
tia l use. For instance, they 
associa te  p a n ic le  size to  y ie ld  
and vigor, and  grain size and  density 
to  yie ld, taste, storability, and  nutritiona l 
va lue. There are  s ign ifican t g e n d e r d iffe r­
ences in p e rce p tio n  -  w om en  g ive  m ore 
im po rtance  to  qua lity  aspects, m ed ica l use, 
and  fo d d e r va lue  than  d o  men.
hile hybrids are  all the  rage  fo r h igh yields, hybrid  seed p roduc tion  
is not easy. But help  from  p ig eo n pe a 's  w ild  relatives is on hand, thanks to  
exciting  work be ing  done  by ICRISAT as part o f a  consortium  w ith Indian research 
institutes and  universities. Wild relatives o f p ig eo n pe a  are em erg ing as exce llen t 
m aterial to  genera te  a stable hybrid-seed production  system involving cytop lasm ic 
male-sterility th a t bypasses m any o f the  d ifficu lties o f the  earlier nuc lea r m ale- 
sterility a pp ro a ch . The consortium  is find ing  th a t w ild  species like Cajonus sericeus, C. scarabaeoides, 
and  C. acutifo lius  (all from  India) as fem a le  parents g ive a higher frequency  o f m ale-sterile progenies 
than  cu ltiva ted  varieties. These male-sterile progenies are  now  in a d v a n c e d  stages o f backcrossing to 
recover the  e lite  characteristics o f the  best varieties, com b ine d  w ith high a nd  d e p e n d a b le  m ale 
sterility. Fertility-restoration lines, necessary as the  m ale paren t in hybrid seed production , have 
been identified.
W ild  species im p r o v e  h ig h - p e r f o r m a n c e  hybrids
H a r v e s t in g  f a r m e r s ' w is d o m
Recogn iz ing  the  c ruc ia l role o f farm ers in the  conserva tion  o f b iodiversity, a recen t g roundnu t germ plasm  co lle c tion  trip to  northern V ie tnam  by ICRISAT 
scientists involved close partnership with local farmers and the V ietnam  Agricultural 
S cience  Institute (VASI). The te a m  id e n tifie d  55 e n d a n g e re d  varie ties from
11 provinces to  be characte rized , eva lua ted , and  conserved in situ, besides 
identify ing  nine accessions resistant to  rust and  three accessions resistant to  
la te  leaf spot. Five VASI technicians and scientists were tra ined. Two Vietnamese 
scientists w orked closely with farmers to  understand the  special characteristics 
o f the  varieties, such as yie ld and  resistance to  diseases and  insect pests.
G en e tic  diversity in 
ch ic k p e a  provides  
breeders with va luab le  
traits th a t c a n  be  
in c o rp o ra te d  in to  
n e w  varieties
The b r o a d b e d  m a k e r  -  a  catalyst  in 
Et h io p ia ' s g r een  r e v o lu t io n
Som etim es simple in terventions ca n  have  the  g rea test im pac t. The b ro ad b ed  m aker (BBM) is a simple, cheap , a nd  e ffic ien t p low  th a t 
is transform ing sm allholder farm ing in Ethiopia a fte r years o f agricu ltu ra l 
stagnation. It allows farmers to  use anim al pow er to  c re a te  flat, raised 
beds w hich overcom e the  w a te rlogg ing  and soil-hardening tendencies o f heavy b lack c lay  soils (Vertisols). 
So s ign ificant has been  its im p a c t th a t the  tech n o log y  was se lected  in 1998 as one o f 40 outstanding 
innovations in deve lop ing  countries by the  Third World Network o f Scientific Organisations. Today, there
are some 25 000 BBMs in ope ra tion  in Ethiopia. The success story was m ade  possible by a coa lition  of
partners including the  Ethiopian Agricu ltura l Research O rganisation, the  A lem aya University o f Agriculture, 
the  Ministry o f Agricu ltu re , ILRI, a nd  ICRISAT under the  Jo in t Vertisols P ro ject (JVP) suppo rted  by the  
G overnm ent o f Netherlands. The Project is help ing increase the  p roductiv ity  and  sustainability o f Ethiopia's 
13 million hectares o f ha rd -to -m anage  Vertisols.
C h ic k p e a  in  the G a n g e s  delta threatened
T ributaries o f the  fa b le d  G anges river flow  from  the Himalayas into the  fertile d e lta  o f lower Nepal and  
Bangladesh, sustaining the  live lihoods o f millions of 
sm allho lder farm ers. M any o f these farm ers are 
re luctantly abandon ing  ch ickpea  due to  severe pressure 
from Botrytis gray m old disease and  the Helicoverpa  pod 
borer insect. The crop  is shifting into nontraditiona l areas 
such as the Barind (northwest) o f Bangladesh bu t farmers 
there still need to  gain skills in m anag ing the "new " crop. 
These are the key findings o f a recent survey 
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C onven tiona l p la n t b reed ing  takes  ove r a d e c a d e  to  
succeed, and  involves m any cycles 
o f selection and blind alleys. A recent 
a d v a n c e  by m ille t researchers 
promises to  speed up the  process considerably, and  a llow  breeders 
to  m an ipu la te  genes m ore a ccu ra te ly  than  before. A d oc to ra l student 
from Andhra University, India, working under the gu idance  o f an ICRISAT 
scientist, has d iscovered a tech n iq ue  to  d eve lo p  hom ozygous plants, 
known as d ihap lo ids, th a t ca n  set seed norm a lly  a nd  survive and  
rep roduce  outside the  laboratory. D ihaploids have revolutionized b reed ing  work in rice and  w heat, bu t 
the process had  no t been p e rfe c te d  for pearl m illet. With this ach ievem ent, breeders can  now  gene ra te  
large numbers o f hom ozygous m illet plants, identify  and  isolate the  genes th a t govern  spec ific  traits, and  
m an ipu la te  these genes to  deve lop  new  pearl m ille t varieties w ith even higher yields, b e tte r disease and 
pest resistance, a nd  im proved a d a p ta tio n  to  specific  agro-eco log ies.
Ste p p in g  up the p a c e
H o m in g  in o n  h o m o l o g y
Plants are a tta cke d  by a range o f enemies, a nd  their defense responses are correspond ing ly diverse. This diversity notw ithstanding, the resistance genes are similar to  a surprising extent; sections o f d iffe rent 
resistance genes are  structurally and  functiona lly  similar (hom ologous), w ith nearly id e n tica l chunks of 
protein sequences. ICRISAT b io technolog ists are working on these "conserved dom ains" for dow ny m ildew  
disease o f m ille t -  iso la ting DNA segm ents, m ultip ly ing  them  using po lym erase ch a in  re a c tion  (PCR) 
techniques, and  com paring  them  w ith  known resistance genes. The o b jec tive  is to  de te rm ine  w he ther a 
particu la r segm ent does in fa c t con ta in  the  elusive resistance gene, a nd  eventua lly  to  stitch toge the r 
sequences from d iffe ren t naturally occurring  genes to  deve lop  a  synthetic gene w ith resistance to  m ultip le 
races o f a pa thogen. This work will even tua lly  lead  to  be tte r disease m a n ag e m e n t and  m ore durab le , 
b road-based resistance. Even the  in te rm ed ia te  results will a llow  breeders to  ex trac t novel genes from 
germplasm , and  use m o lecu la r markers.
Decoding a gene sequence that may confer resistance to pearl m illet downy mildew.
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The a m a z in g  c h ic k p e a  r e v o lu t io n
hree short-duration ch ickpea  varieties
d e ve lo p e d  in partnership by the  Indian NARS and  ICRISAT have been  instrum ental 
in a 7-fold increase in ch ickp e a  p roduc tion  in the  last 8 years in the  state o f Andhra 
Pradesh. The a dd itio n a l p ro du ce  adds $ 48 million annually  to  the  sta te 's  gross dom estic  
p roduct. The kabuli ch ickp e a  varie ty  ICCV 2, iden tified  from  ICRISAT breed ing  m ateria l, was 
released in 1989 in the state as "Swetha". Since then, Swetha, Kranthi, and Bharathi have contributed 
to  p roduc tion  increases from  20 000 to  140 000 tons, while ch ickp e a  p roduc tiv ity  in A ndhra  Pradesh has 
increased from  300 to  800 kg per hecta re . ICCV 2 fe tches up to  trip le  the  p rice  th a t farmers g e t for desi 
varieties. No w onder ch ickp ea  farmers in M adhya  Pradesh ca ll it the  "do lla r varie ty".
E r g o t  alert in the A m e r ic a s
A  d isease w ith  a  p ropensity  fo r rap id , u n co n tro lla b le  spread  has take n  th e  sorghum  industry by surprise in the  Americas. Sorghum ergot, once  known only in Asia a nd  A frica, has spread to  South 
Am erica, C entra l Am erica, the  C aribbean , and  North A m erica . Less than  a m onth a fte r e rgo t was first 
sighted in Brazil in 1995, it had  spread over an area o f m ore than 800 000 square kilometers. To co m b a t
this m enace , research and  d e ve lo p m e n t agenc ies  w o rldw ide  are 
m ounting  an awareness ca m p a ig n  am ong  fa rm ing  
communities, extension agents, and  policy makers in 
the  Am ericas. ICRISAT, in co lla b o ra tio n  w ith  
INTSORMIL a nd  Brazilian researchers, is a 
key p layer in these efforts because 
o f its past accom plishm ents in 
e rgo t research in India and 
in Eastern A frica.
Ergot is reco gn ized  b y  a  sticky 
e xu da te  p ro d u c e d  b y  
d e ve lo p in g  grains.
In re c o g n it io n  o f ICRISAT's 
c o n tr ib u tio n , o ne  o f our 
researchers re c e iv e d  the  
O u ts ta n d in g  A c h ie v e m e n t 
A w a rd  p re sen ted  by the  
N a tio na l G ra in  Sorghum  
Producers Board a n d  the  
Sorghum Im p ro vem en t C o n ­
fe re n c e  o f North  A m e rica  
in 1999.
W hy d o  s o m e  like it h o t ?
When tem pera tures soar and  w a te r supplies dry up, only the  toughest plants survive. But w hy d o  some geno types survive while others d o  not? Research on water-use e ffic ien cy  in g roundnu t involving 
ICRISAT, the  Australian C entre  for Internationa l Agricu ltura l Research (ACIAR), and  the Indian C ouncil of 
Agricu ltura l Research is looking for answers. O ne fa c to r is h e a t to le ran ce  -  the  p lan t's  ab ility  to  m ain ta in  
critica l physio log ica l processes a t high tem peratures. A nother is the  ab ility  to  find scarce soil water, and 
use th a t w a te r e ffic ien tly . Studies have  shown, for exam ple, how  specific  lea f a rea and  other param eters 
can  be m easured as proxies for water-use e ffic iency, w h ich  is notoriously d ifficu lt to  estim ate. Yet ano ther 
partner, the University o f Reading in UK, is conduc ting  studies on hea t to lerance. This is cu tting -edge science; 
the results will be o f enormous value to  farmers in drought-prone areas, and  to  g roundnut as well as other 
crop breeders throughout the  deve lop ing  world.
Physiology experim ents unde r con tro lle d  cond itions he lp  unders tand  h o w  g ro un dnu t geno typ es  find  a n d  use soil water.
P artners j o in  h a n d s  to  sustain  life o n  the ed g e
The struggle for survival is perhaps now here m ore e v iden t than  on the  desert fringes o f the  dry tropics. Researchers are find ing th a t farmers in these areas hold  a w ea lth  o f in form ation  a b o u t how  to  c o p e  
w ith environm enta l stresses. Enabled through support from key deve lo p m en t investors and  conve n ed  by 
ICRISAT, the  Systemwide Desert Margins Program (DMP) is currently a c tive  in nine countries o f A frica  -  
Senegal, Mali, Burkina Faso, Niger, Kenya, Botswana, Zim babwe, Namibia, and South Africa. DMP is building 
w ide-rang ing  partnerships am ong  NARS, NGOs, and  CGIAR Centers to  com b ine  farm er know ledge w ith 
m odern technologies, to  learn ways o f im proving p roductiv ity  and  sustainability. Assisted by ICRISAT, INRAN 
(Niger) recently  published a c a ta lo g u e  o f sm allho lder-appropria te  techno log ies in form ats designed for 
sharing through extension specialists. A similar set has been published in South Africa. In Kenya, DMP research 
has con firm ed  th a t farmers care fu lly  w eigh the  tradeoffs  be tw een  land p ro tec tion  efforts and  im proving 
productiv ity . In Burkina Faso, Niger, and  Mali, m ulti-scale decision support m odels are being d eve loped  
and  tested w hich will he lp  scientists b e tte r understand the  dynam ics o f farm er decision-m aking.
B attlin g  the a f l a t o x in  threat
A flatoxins p ro du ce d  by fung i such as Aspergillus flavus and  A. parasiticus  a re  h ighly ca rc in o g e n ic  b iochem ica l residues. Besides endangering  hum an health, a fla tox in  con tam ina tion  e ffec tive ly  blocks 
g roundnut exports, a m ajor lost incom e oppo rtun ity  for SAT farmers. Environmental, c rop  handling, and
g e n e tic  fac to rs  all p lay  a role in funga l d eve lopm en t, so 
in teg ra ted  solutions are needed . A consortium  o f g loba l, 
regional, and national institutions is working hard on the 
problem . A recen t G roundnut Regional Workshop for 
West a nd  C en tra l A frica  re co m m e nd e d  th a t 
responsibility for addressing the  a fla toxin  issue be 
shared am o ng  Burkina Faso, G hana, N igeria, 
Senegal, CIRAD, the  USAID-funded Peanut 
CRSP p ro jec t, a nd  ICRISAT. To b e tte r assess 
a fla tox in  risk, Peanut CRSP, IER (Mali), a nd  
ICRISAT are  d eve lo p ing  p re d ic tive  m odels 
based on surveys o f g roundnu t storage 
p rac tices  on-farm  in d iffe ren t c lim a tic  zones 
o f Mali. Simultaneously, ICRISAT, CIRAD, and  
several US universities are app ly ing  b io te c h ­
n o log ica l m ethods to  c re a te  h igher levels o f 
resistance than  is possible through conven tiona l 
b reed ing.
P ig e o n p e a : m e a s u r in g  the benefits o f  c r o p p in g
SYSTEM DIVERSITY
Cereals p rov ide  most o f the  w orld 's  ca lories, bu t continuous, intensive cerea l cropp ing  creates pest, 
disease, and  soil fertility problems. Productivity g row th  in 
the  intensive rice -w he a t systems in South Asia's Indo- 
G angetic  Plain is a lready leveling off, and even declin ing 
in some areas. O ne solution is to  diversify the  system by 
introducing legumes, which can  break pest/disease cycles 
and  im prove soil fertility. A m ultid iscip linary team  from 
ICRISAT, Tamil Nadu Agricu ltura l University and  Haryana 
A gricu ltu ra l University in India, a nd  Austra lia 's APSIM 
m odeling  g roup  is using simulation m odels to  quan tify  these legum e benefits. A re la ted  e ffo rt funded  by 
the G overnm ent o f Japan is studying how p igeonpea  improves the availab ility  o f soil phosphorus, benefiting 
not only p ig e o n p e a  bu t also the  succeed ing  crop . These co lla bo ra tive  efforts will he lp  c re a te  cerea l- 
legum e systems th a t are m ore sustainable and  m ore p roductive , by m aking them  m ore diverse.
Sc a l in g  up, r e a c h in g  o ut
A n im proved w atershed m a n ag e m e n t te ch n o lo g y  p a c k a g e  for South Asia is vaulting from opera tiona l-sca le  research to  farmers' 
fields. A team  o f ICRISAT researchers w ho have worked on watersheds 
for over 25 years have  d o c u m e n te d  the  va lue  o f the  w atershed 
a p p ro a ch  for sustaining ra in fed agricu ltu ra l p roductiv ity . It helps to 
conserve  na tu ra l resources, stabilize p ro d u c tiv ity  th rough  c rop  
d iversification, and  reduce  soil erosion. Results o f long-term  research 
a t ICRISAT have  shown th a t by using im proved  tech n o log y , up to
4 tons o f grain per hec ta re  can  be harvested from  drylands, soil loss 
ca n  be  re d uce d  by 60-75% a nd  ra inw a te r loss th rough  runoff by 
50-60%. A t the  same tim e, the  recharge  o f g round w a te r increases 
by m ore than  40%. Through the  generous support o f the  Asian 
Developm ent Bank, this packa g e  will now be shared with NARS in India, 
Thailand, and  V ietnam .
A n ICRISAT scientist discusses in te g ra te d  p e s t m a n a g e m e n t 
m ethods with farmers in A nd h ra  Pradesh.
B io p e s tic id e s : the e c o - friendly  w ay
M r Durgaiah o f N andyal, A ndhra  Pradesh state, India, used to  spray his c h ickp e a  c ro p  w ith tox ic pesticides 5-6 times during the  90-day c ro p  season. This year he used no tox ic  pesticides a t all, 
bu t still - harvested his usual 1.5 tons o f ch ickpea . How? The answer is safe biopestic ides: a com b ina tion  
o f nuc lea r polyhedrosis virus (NPV), neem  extract, and  bird perches (to  a ttra c t insectivorous birds to  his 
fie ld ). This co ck ta il is d e a d ly  for the  podborer, the  key 
legum e pest in this p a rt o f the  w orld . It is now  be ing  
p repared  a t the  v illage level under the  auspices o f an 
ICRISAT-led in teg ra ted  pest m anagem ent p ro jec t funded 
by IFAD and im plem ented in partnership with NARS, NGOs, 
and farmers. And as Mr Durgaiah and  several IPM farmers 
in Kurnool district o f Andhra Pradesh can  testify, NPV and 
neem  a re  an exce llen t substitute for the  ch em ica l 
pesticides on which the typ ica l farm er had been spending 
$ 70 per h ec ta re  e ach  season.
Es c a p in g  A f r ic a ' s d r o u g h t
S 35 is h e lp ing  im p rove  p ro d u c tiv ity  a n d  fo o d  
security  in d rough t-p rone  Chad.Rarely are farmers, researchers, and  socioeconom ists all impressed w ith  a new  varie ty. But the  sorghum 
varie ty S35 is excep tiona l. S 35 is c a p a b le  o f g iving re latively high, stable yields and  escap ing drought. 
Bred a t ICRISAT in India, it was se lected  a t Samaru, N igeria by researchers from the  Institut d e  Recherche 
Agrico le  in Cam eroon. By 1986, seeds o f the  varie ty -  a long  w ith  reports o f its p e rfo rm ance  -  reached  
the  Gassi Research Station in ne ighboring  C had. By 1995 it was be ing grow n on 64 000 hectares in Chad, 
a b o u t 27% o f the  country 's  ra in fed  sorghum area. An im p a c t assessment study by ICRISAT and  the  C had 
C enter for Agricu ltura l Research and  Technology estim ated  th a t the  in ternal ra te  o f return to  investm ent 
in this varie ty  was as high as 95%. M ore than  70% o f farmers in the  d rough t-p rone  region o f G uera ra ted  
it as their favo rite  variety. Its w h ite  grain com m ands a prem ium  price, a nd  the  stalks p rovide  both  food  
and  fodder.
M arket m o v e r s
Sorghum  and  pearl m illet are genera lly though t o f as "subsistence" crops -  g oo d  for household food  security bu t no t for industrial or com m erc ia l use. C om m ercia lization  w ou ld  c re a te  new  channels for 
sm allholder farmers to  m arket their surplus grain, lead ing  to  h igher farm  incom es and  thus incentives for 
even further investm ent. C om m ercia lization  is a new thrust in Phase IV o f the  SADC/ICRISAT Sorghum and 
M illet Im provem ent Project (SMIP), funded  by USAID and  based in Z im babwe. SMIP is working w ith national 
programs, universities, and  the  p riva te  sector to  deve lo p  varieties w ith useful characteristics ta ilo red  to  
specific end uses. Project scientists have deve loped  and  standardized screening and  ana ly tica l procedures 
for a range of grain qua lity  traits, and  tested and  characte rized  over 4000 cultivars. C o llabora tive  studies 
are focusing on developing innovative end uses, refining the mechanisms for contract-growouts by smallholder 
farmers for com m ercia l buyers, and  the  deve lopm en t o f intra-rural grain markets to  m ove grain from surplus 
to  d e fic it areas.
Sorghum a n d  
p e a r l m ille t 
p ro du c ts  c a n  
serve m any  
uses.
A c c e l e r a t in g  im p a c t  in  N a m ib ia
P acking fo r export: a  d h a l m ill in M alaw i.
S ecto rs  in s y n c h
Priva te  secto r firms are  e ff ic ie n t  and  p lugged  into rural markets. But w ith their 
focus firm ly on profits, c a n  they  work 
e ffe c tive ly  w ith  p ub lic -sec to r research 
organ iza tions a nd  NGOs in ag ricu ltu ra l 
deve lopm en t?  Yes, say the  scientists working 
on an A frican  D e ve lopm en t Bank-funded 
p ig eo n pe a  p ro jec t in Eastern and  Southern 
A frica. Building on the  recom m endations o f 
a national p ig eonpea  stakeholders' m eeting 
in M alaw i, ICRISAT in itia te d  a  series of 
discussions w ith m illing com pan ies  and  
gove rnm en t agencies, w hich cu lm ina ted  in 
the  fo rm ation  o f the  Dhal Millers Association. 
The Association now  works w ith ICRISAT and 
the  na tiona l p rogram  to  im prove  bo th  the  
supply a nd  q ua lity  o f p ig e o n p e a  gra in  by 
p rom o ting  varie ties w ith  the  spec ific  
characteristics millers need, a nd  deve lop ing  
a g rad ing  system th a t will reward farmers for 
p roduc ing  h igh-quality grain. The Association 
is also provid ing  fund ing for ano the r in itia tive 
involving ICRISAT, NGOs, and  the  extension 
service, under w h ich  the  Association will 
co n tra c t farmers' groups to  p roduce  certified 
seed o f new  p ig eo n pe a  varieties on a large 
scale, a nd  d is tribute  the  seed to  o ther 
growers.
How  ca n  research institutions maximize the im p a c t o f their work, a nd  im prove 
the  rates o f return to  research investment? 
A recent study in Nam ibia provides valuable 
lessons. The N am ib ian  gove rnm en t, w ith 
p ivotal support from ICRISAT, ach ieved  a 50% 
in terna l ra te  o f return to  investm ent in 
d eve lo p ing  a nd  d issem inating the  pearl 
m illet varie ty O kashana 1. This varie ty  was 
released in 1989 and  now  occup ies alm ost 
50% o f Namibia's pearl millet area. There are 
several reasons for its success. First, 
O kashana 1 was d e v e lo p e d  from  germ - 
plasm th a t had a lready been w ide ly tested 
by ICRISAT, cu tting  dow n research costs and 
time lags. Second, it was deve loped  through 
partic ipa tory breeding -  smallholder farmers 
w orked w ith breeders to  iden tify  and  
e va lua te  the  varie ty, ensuring th a t it m e t 
their needs. Third, Okashana 1 was released 
very qu ick ly  in response to  strong fa rm er 
interest and impressive trial results. And lastly, 
the government ensured tha t enough 
seed was ava ilab le , 
fo u n d a tio n  for a self­
seed p roduc tion  
run by sm all-scale
and  la id the 
s u s t a i n i n g  
c o o p e ra tiv e  
farmers.
Str en g th en ed  c o m m it m e n t  t o  So u th er n  a n d  
Eastern  A f r ic a  -  th a n k s  to  Z im b a b w e
When the Southern African Developm ent Community (SADC) was form ed in 1980, a CGIAR Center -  ICRISAT -  was invited by the Heads of State of m em ber countries to  establish a regional center for 
agricultural research and developm ent in partnership with NARS. In 1983, USAID, BMZ/GTZ, and CIDA helped 
ICRISAT establish a strong regional program for sorghum and millet improvement, based a t Matopos near 
Bulawayo, Zimbabwe. In February 1999, ICRISAT and the Governm ent of Zim babwe signed a new M em o­
randum of Understanding, expanding the depth  and scope of earlier co llaborative arrangements. The 
agreem ent was signed by ICRISAT Director General S M Barghouti and Zimbabwe's Minister for Agriculture, the 
Honorable K Kangai. The enhanced partnership will broaden the jo int agenda  to  include sustainable crop and 
natural resources m anagem ent, socio-economics and policy research, and legume crop improvement in 
addition to  the historical cereal improvement thrust. Following intensive meetings with stakeholders and partners 
from the public, private, and nongovernmental sectors to  set the priority agenda, additional ICRISAT scientific 
and support staff are being dep loyed to  Bulawayo.
R e s c u in g  d r o u g h t  -  stricken  millet farm ers
The 1997 drought w iped out farmers' pearl millet seed stocks in several Sahelian countries. In response, the West and Central Africa Millet Research Network (WCAMRN), in collaboration 
with ICRISAT, provided em ergency seed aid to  help g e t agriculture back on track. WCAMRN 
had already identified three improved pearl millet varieties -  ZATIB, SOSAT-C-88, and GB 8735 -  
which had perform ed well in regional trials. A tota l o f 2 tons of high-quality seed was produced 
a t ICRISAT's station near Niamey, Niger, for distribution to  eight countries in the region. NARS 
and NGOs undertook to distribute the seed to farmers by end May 1998, in time for sowing in 
the next cropping season. The feedback received from NARS and NGOs indicates tha t not 
only d id the em ergency aid help rebuild seed stocks and stabilize food  supplies, it will continue 
to  have a multiplier e ffec t on variety adoption  over the years.
G etting  t e c h n o l o g ie s  o ff  the shelf, a n d  o n t o  the far m
In many developing countries, adoption  of new technologies is ham pered because farmers, extension agents, and NGOs are not aware they are available, or how best to use them. ICRISAT and the Institut National de 
Recherches Agronomiques (INRAN) in Niger are trying to  plug this information gap. INRAN and ICRISAT invited 
participants from ILRI, IFDC, ICRAF, University of Hohenheim, extension services, NGOs, and farmers' associations 
to  two workshops where 10 improved technologies were identified as ready for dissemination. These included 
improved sorghum and pearl millet varieties, nitrogen fertilizer application, cereal-legum e rotations, and live 
fences. In addition, 22 technologies were singled out as potentially transferable to  farmers with large-scale on-
farm validation. To facilitate access to information on these technologies, INRAN 
and ICRISAT brought out a publication contain ing deta iled descriptions as well 
as handy fa c t sheets designed for extension workers. These docum ents have 
been hailed by NARS and donors as an innovative m odel for sharing 
information and gaining farmer feedback to  further guide the research 
process.
A QUICKENING PULSE
G rain legumes (pulses) are an im portant staple in Sri Lanka. But production falls well short of dem and -  the country spends $ 40 million per year on pulse 
imports. Production has grown slowly, partly because most rural communities lack 
processing equipment. With investment from the Asian Developm ent Bank, ICRISAT 
and the Farm Mechanization Research Centre o f the Sri Lankan Ministry o f Agriculture 
have developed a new processing m achine tha t is small, inexpensive, fabricated 
locally, and easy to  transport. The new m achine can  dehull p igeonpea (and several 
other grains including cow pea, black gram, and soybean) to  produce split peas 
0dhal) and can also clean and grade the dha l p roduced, It combines the functions 
and quality o f large-scale machines with the convenience of a small-scale processor. 
Better quality brings higher market prices -  a boon for smallholder incomes.
N et w o r k
The Cereals and  Legumes Asia Network (CLAN), hosted by ICRISAT, fac ilita tes co llabora tive  research and  techno logy  spillovers across the 14 CLAN m em ber 
countries. In Vietnam, for example, groundnut production packages developed through 
NARS-ICRISAT partnerships and disseminated with CLAN support are making a big 
difference. Groundnut area and yield have increased by 30 percent between 1990 
and 1998; and as many as 96 Vietnamese researchers have partic ipa ted  in training 
programs. As a result, the national research program has becom e considerably stronger, 
food  security has im proved in smallholder communities, and export incomes have 
increased. In January 1998, the ICRISAT scientist who coordinates the network was 
aw arded the prestigious Medal o f Agriculture and Developm ent by Dr Ngo The Dan, 
Vice-Minister for Agriculture and Rural Development.
C o n s o l id a t in g  partnerships fo r  s o r g h u m  a n d  m illet im p r o v e m e n t  in S o u th er n  A f r ic a
Hunger is a problem  too  form idable  to  be successfully tack led  by any single institution. The answer is networking -  bringing toge ther a  group o f organizations with com plem entary skills, pooling know ledge 
and resources to  reach the com m on goal. Regional partnerships fostered by the SADC/ICRISAT Sorghum and 
Millet Im provem ent Project (SMIP) over the past 15 years have a lready delivered major benefits to  the SADC 
countries. To build on this momentum, a form al network involving a w ider range o f partners is being estab­
lished. The Sorghum and Millet Im provem ent Network (SMINET) will involve the  full range 
o f stakeholders -  national research institutes, farmers' organizations, 
public sector research and extension agencies, universities, 
policy makers, NGOs, and the private sector. Each stake­
holder group will provide inputs into network activities 
starting with constraint identifica tion and prioritization 
through planning, im plem entation, and m onitor­
ing. SMINET will provide a p la tform  for ex­
chang ing germplasm, technologies, new 
research tools, and R&D experiences, and 
improve the access o f regional re­
searchers and  others to  the g lobal 
know ledge base.
S pecia l "in fo rm ation  days" fo r w om en  
are  h e lp ing  to  share ne w  techno log ies  
in Z im babwe.
M ®
ICRISAT convened  skills-sharing events around the world in 1998 to 
build  scientific capacities for sustainable agricultural developm ent.
Event/Topic V enue Participants
Participating
countries
Resources and  
co llab orative  support
Workshops, Conferences
A  N a tio n a l W orkshop on  Soil a n d  W a te r 
C o n se rva tio n
Im p ro v in g  M a n a g e m e n t o f  N a tu ra l Resources 
fo r S us ta in ab le  R a in fe d  A g ricu ltu re
The Latin A m e r ic a n  S orghum  a n d  Pearl M ille t 
N e tw o rk  P ro je c t W orkshop
WCASRN/ROCARS/ICRISAT T ra in ing W orkshop 
WCASRN
on  P a rtic ip a to ry  B reed ing
WCASRN W orkshop o n  P roposals D e v e lo p m e n t
R eg iona l Sorghum  a n d  M ille t H ybrid  Seed
W orkshop
P a rtic ip a to ry  R esearch  M e thod s
The Sixth G ro u n d n u t W orkshop fo r W estern 
a n d  C e n tra l A fr ic a
Im p ro v in g  C ro p  M a n a g e m e n t O p tio n s  -  
A  W ork ing  M e e tin g
The SADC/ICRISAT Sorghum  a n d  M ille t 
S takeh o lde rs  C o n fe re n c e
Using M u lt ip le -g o a l L inear P rog ram m ing  M ode ls  
to  O p tim ize  R esource Use in Sem i-A rid Regions -  
a n  In te rn a tio n a l W orkshop
E ffic ien t Soil W a te r Use -  th e  Key to  S usta inab le  
C ro p  P ro d u c tio n  in D ry-A rea  A g ric u ltu re  in 
W AN A a n d  SSA -  a n  In te rn a tio n a l W orkshop
Linking S eed P roducers  a n d  C onsum ers in 
Z im b a b w e
Linking S eed P roducers a n d  C onsum ers in 
Z a m b ia
Linking S eed P roducers a n d  Consum ers in 
K enya
Linking S eed P roducers a n d  C onsum ers in 
M a la w i
L inear p ro g ra m m in g  (GAMS), D ecis ion 
S upp o rt Systems a n d  GPS
W orkshop on  Farm er P a rtic ip a tio n  in Pearl m ille t 
B ree d ing  a n d  F a rm er-based  S eed P ro d u c tio n








Z a m b ia
K enya
M a la w i
ICRISAT-Niamey
30
IC R ISAT-Patancheru 15









M a h e n e n e  a n d  
O ka sh a n a  Res. S tations, 
N a m ib ia
IC R IS AT-P atancheru 7
N ige r
In d ia
Brazil, H onduras, 
V e n e zu e la , C o lo m b ia




Benin, Burkina Faso, 
C a m e ro o n , C e n tra l 
A fr ic a n  R epub lic ,
C h a d , F rance  G a m b ia , 
G h a n a , Ind ia , Mali,
M a la w i, N igeria ,
S enega l, S ierra Leone, 
Togo, a n d  USA 
M a la w i, Z im b a b w e ,
Ind ia , M e x ico , A us tra lia
7 SADC cou n tries , USA,
UK, F rance
B otsw ana, Burkina Faso, 
Kenya, M ali, N iger
E gypt, Iran, Jo rd a n , Kenya, 
M a li, M o ro c c o , N iger, 
N ige ria , S outh A fr ica , UK 
Z im b a b w e
Z a m b ia
K enya
M a la w i
B otsw ana, Burkina Faso, 
Kenya, M a li, N iger
10 SADC cou n tries
Bangladesh, N epa l, 
Pakistan, Sri Lanka, 
Indonesia, V ietnam
DED, INRAN a n d  
D ep t, o f G e o g ra p h y , 
Univ. o f N iam e y
ADB
C ORPOICA 




IER, M a li, CORAF, 
P e a n u t CRSP, CFC
CIMMYT, APSRU 
USAID, C IDA, BMZ/GTZ 
IFPRI
Inst, o f  H yd ro logy , UK, 
CND C, N igeria
DFID H o ld b a c k  P ro je c t 
R8720(H), GTZ 
DFID H o ld b a c k  P ro je c t 
R8720(H)
DFID H o ld b a c k  P ro jec t 
R8720(H)






G e n e tic  tra n s fo rm a tio n  using p a rtic le - in flo w g u n
G ro u n d n u t g e n e t ic  resources
Id e n tif ic a tio n  o f  A c e r ia  c a ja n i, th e  m ite  
v e c to r  o f th e  a g e n t  o f  p ig e o n p e a  sterility  
m o sa ic  d isease b a se d  on  analysis o f ribosom a l 
DNA in te rn a l tra n s c r ib e d  s p a c e r seq uence s
T e ch n o lo g y  E xch a n g e  a n d  Train ing W orkshop 
on  a d v a n c e s  in so rghum  a n th ra c n o s e  research
In -co u n try  tra in in g  p ro g ra m  on  im p ro v e m e n t 
o f g ra in  legum es
In -co u n try  tra in in g  cou rse  on  c o m p u te r -a id e d  
e x p e rim e n ta l de s ig n  a n d  d a ta  analys is  in 
a g r ic u ltu ra l research
D e te c tio n  a n d  e s tim a tio n  o f  a fla to x in s  in 
g ro u n d n u t a n d  g ro u n d n u t-b a s e d  p ro d u c ts
ICR ISAT-Patancheru
V ie tn a m
IC RISAT-Patancheru
IC R ISAT-Patancheru










V ie tn a m
Ind ia , M ya nm ar, 
N e p a l
Ind ia
M ya n m a r
P akistan
Ind ia , Iran, M ya nm ar, 
V ie tn a m , Y em en
AC IAR /IC A R
GREP
DFID




Promising young  scientists co m e  to  ICRISAT to ca rry  o u t their 
research for a d v a n c e d  degrees in the ag ricu ltu ra l sciences.
N am e Country of origin D eg ree  sought
Study topic
M d Lutfur R ahm an 
J P T ie nd re beo go  
T A b ra h a  Negash 
N A b ra h a a  Russom 
F Tefera Tesfaye
A g a jie  E Tesfaye 
P raha lad  Puranik 
B Paam asri 
M a noha r Bhukta 
A  V V Lakshmi 
R K Srivastava
N V S V ijaya lakshm i
Shuvendu Hazra 
T Ratna Rajesh 
V Kishore Kumar 
M S uganthy 
K P N a g a va lle m m a




E th iop ia












K am ala V enka tesw aran Ind ia
B U Singh In d ia
J P a d m a va th i Ind ia
M A jitha  In d ia
C Sudha Rani Ind ia
Arun Sharm a In d ia
P P a d m a va th i In d ia
K G o p a l Ind ia
P Lava Kum ar In d ia
K K anaka D urga Ind ia
Yash Pal Singh In d ia
M Bharath i In d ia
K L N R eaay Ind ia
T R upa Singh In d ia
S G  G e e th a  In d ia
T S hyam ala Rani Ind ia
K Srinivas In d ia
B N M otagi In d ia
R S ucharita
Ranjana B hatta rc
K Thirum ala Devi 
Renuka S Sin 
V Visalakshmi 
B Pushpavath i 
T Srinivas 8 




Gospel O  O m a nya  
S oua lika Boire 
A issetou D ram e Yave 
Su Su Win 
H abou A b d o u  
Siaka Boureim a 
M G a n a a h  
H am e A Kadi Kaai 
O  Jam es Ja ye o b a
Etim Sam O kpo 
O  G O lab an ji
A  M a lim a  Perera 






In d ia  
Iran  
K enya  
M a li 
ta li 
M ya n m a r  
N ige r 
N ige r 
N ige r 
N iger 
N ig e ria
N igeria
N ig e ria






























































Races o f c h ic k p e a  fusarium  w ilt in Ind ia.
O ptim iz ing  m anure  m a n a g e m e n t a t v illa g e  leve l in Burkina Faso.
S e lec tion  m e thod s  a n a  g e n e tic  va r ia b ility  fo r tra its  re la te d  to  d ro u g h t res is tance in sorghum .
E ffec t o f som e genes on  s p e c if ic  tra its in a p e a rl m ille t com pos ite .
A ssoc ia tion  o f m o rp h o lo g ic a l c h a ra c te rs  a n d  fusa rium  w ilt re s is tance  w ith  seed y ie ld  in a
kabu li x  desi ch ic k p e a .
E conom ics o f m ilk p ro a u c tio n  in a n d  a ro u n d  H y d e ra b a d  o f A ndh ra  Pradesh (Ind ia ).
D ynam ics o f spo rang ia l p ro d u c tio n  in re la tio n  to  h u m id ity  in S cierospora g ra m in ico la .
Seed tra its  in re la tion  to  p la n t s tan d  estab lishm en t in ch ic k p e a .
E ffects o f p h o to p e rio d  on g ro w th  a n a  pa rtit io n in g  in g roundnu t.
S tudy o f d iversity a m o n g  sorghum  g e n o typ e s  using m o le cu la r markers.
P ene tran ce  a n d  expressivity o f g e n e  fo r d o u b le  p o d d in g  a n d  g e n e tic  study o f som e im p o rta n t 
y ie ld  co n tr ib u t in g  tra its in ch ic k p e a .
G e n e tic  studies on flow e r color, p ro te in  c o n te n t a n d  som e im p o rta n t a u a lita tiv e  a n d  a u a n tita tiv e  
c h a ra c te rs  in tw o  crosses o f ch ic k p e a .
P a th o g e n ic  va r ia b ility  o f a n th ra cn o se  diseases o f sorghum .
E ffect o f tem pera tu re  a n d  hum id ity  on  th e  com pone n ts  o f resistance to  la te  lea f spo t on groundnut. 
Host p la n t resistance in sorghum  a g a ins t stem  borer.
D e ve lo p m e n t o f IPM s tra teg ies  fo r th e  m a n a g e m e n t o f c h ic k p e a  p o d  bo re r H. a rm ige ra . 
E va lua tion  o f la n d  su rface  m a n a g e m e n t p ra c tice s  on  n u trie n t b u d g e tin g  a n d  soil p rope rties  o f 
v e r tic  incep tiso ls  in so yb e a n -b a se d  c ro p p in g  systems.
G e n e tic  a n d  m o le cu la r ch a ra c te riza tio n  o f w ild  a n d  cu lt iv a te d  species o f sorghum  fo r transferring 
res is tance to  b io t ic  stresses.
Host p la n t resistance to  sho o t fly, stem  borer, or h e a a  b u g  in sorghum .
E va lua tion  o f strains o f B eau veria  bass iana  a g a in s t sorghum  stem  b o re r a n a  c h a ra c te riza tio n  
o f fu n g a l iso lates b y  RAPD-PCR.
C h a ra c te r isa tio n  o f c h ic k p e a  g e n o typ e s  id e n tifie d  fo r c o re  co llec tio ns .
D e ve lo p m e n t o f ca s to r m o d e l fo r c ro p  response to  w ater, n itrogen , sow ing d a te s  a n d  cu ltivars. 
D e ve lo p m e n t a n d  a p p lic a t io n  o f m arker-assisted se le c tio n  in p e a rl m ille t.
N itrog en  m a n a g e m e n t in soyb ean  a n d  p ig e o n p e a  u n de r sole a n d  in te rc ro p p in g  systems. 
Techniaues on  transmission o f PNBV a n d  sc re en ing  fo r resistance a g a in s t PBNV in g round nu t. 
Assessment o f g e n e tic  v a r ia tio n  w ith in  a n d  b e tw e e n  p o p u la tio n s  o f A c e r ia  ca ja n i. th e  m ite  
v e c to r  o f th e  a g e n t o f sterility m osa ic  o f p ig e o n p e a  in d iffe re n t regions o f Asia.
C y to p la sm ic  systems a n d  hyb rid  ty p e  stud ies on y ie ld  c h a ra c te rs  in sorghum .
E ffec t o f p a n ic le  su rface  a re a  on g ra in  num ber, size a n d  y ie ld  in pe a rl m ille t.
In te g ra te d  a p p ro a c h  fo r th e  m a n a g e m e n t o f p ig e o n p e a  w ilt ca u se d  by  Fusarium udum . 
E p idem io logy  o f p e a n u t b u d  necrosis virus.
V ascular a rbuscu la r m yco rrh iza e  in re la tion  to  p ig e o n p e a .
E n ha ncem e n t o f resistance to  Botrytis g ra y  m o ld  o f c h ic k p e a  using PGIP genes.
Tissue cu ltu re  stud ies in p e a rl m ille t w ith  sp e c ia l re fe re n ce  to  p ro d u c tio n  o f hap lo ids.
S im ulation m o d e lin g  o f th e  so il-p lan t system.
W hole p la n t a n d  d e ta c h e d  le a f tech n ig u e s  to  s tudy th e  c o m p o n e n ts  o f resistance to  rust a n d  
la te  le a f spo t in g round nu t.
S im u la tion  o f th e  e ffe c ts  o f th e  m a n u re  g u a lity , soil ty p e , a n d  c lim a te  on  n itro g e n  a n d  
phosphorus supply to  sorghum  a n d  p ig e o n p e a  in sem i-arid  tro p ic a l Ind ia.
D escrib ing  th e  p h e n o ty p ic  a n d  g e n o ty p ic  d iversity o f pe a rl m ille t in ICRISAT co llec tio ns . 
D e te c tio n  too ls fo r a fla tox ins  a n a  och ra to x in .
M o le cu la r stud ies on p la n t p a th o g e n  in te ra c tio n  in p e a rl m ille t d o w n y  m ildew .
E ffec t o f IPM co m p o n e n ts  on  n a tu ra l enem ies in c h ic k p e a  w ith  spe c ia l em phasis to  NPV 
V ariab ility  o f Scierospora g ram in ico la .
O n-fa rm  e v a lu a tio n  o f IPM o f H e lico ve rp a  a rm ig e ra  on  c  
G ro u n d n u t tra ns fo rm a tio n  fo r GRAV res is tance b y  using c 
M o d e lin g  high te m p e ra tu re  stress in groundn>'+
B io te ch n o lo g ica l a p p ro a c h e s  fo r d e v  
R egenera tion  in c h ickp e a .
G e n e tic  stud ies on  a u a lita tiv e  a n d  p u a n tit 
E va lua tion  o f in d ire c t versus d ire c t se lec tio n  
B io log ica l co n tro l o f th e  m ille t h e a d  m iner 
B ionom ics o f th e  m ille t stem  borer.™
, J, P, a n d  K b a la n c e  in g ro u n d n u t a n d  sesam e- 
M o d e llin g  stem  b o re r p o p u la tio n 'd y n a m ic s .
P o ten tia l o f pe a rl m ille t topcross hybrids in Niger.
S tudy o f soil spa tia l va r ia b ility  on  n u trie n t a n d  w a te r a va ila b ility .
Field b io lo g y  a n d  la b o ra to ry  life  tab les  assessment o f m ille t h e a d  m iner in Niger.
W a te r b a la n c e  s tudy in a so rghum -ba sed  c ro p p in g  system in th e  S udano-S ahe lien  zone o f 
N igeria  using APSIM.
Evaluation o f g ra in  legum es in ro ta tion  fo r th e  con tro l o f Striga he rm o n th ica  in sorghum .
G row th  a n d  p ro d u c tiv ity  o f pe a rl m ille t a n d  c o w p e a  in m ixtu re as in flu e n ce d  by  c o m p o n e n t 
c ro p  p ro p o rtio n  a n d  c o w p e a  sow ing d a te .
A  study o f w a te rlo g g in g  to le ra n c e  in sho rt-d u ra tio n  p ig e o n p e a .
E va lua tion  o f th e  in te rac tion s  o f sow ing d a te , fertility , sho o t fly  p ro te c tio n  leve l a n d  cu ltiva r in 
ra b i sorghum . ___________
sease resistance on  sorghum .
1; tra its in ch ic k p e a , 
sthods fo r Striga  res is tance in sorghum .
m  J
d c ro p p in g  systems on  Alfisols.
Building tom orrow  together, ICRISAT w elcom es s ta ff secondm ents  
from  prestigious institutions a ro un d  the world, to ca rry  o u t jo in t  
research p ro jec ts  m ee ting  shared  objectives.
N am e Country of origin Parent institution A ctiv ity Location
M d A bd u ra hm an Som alia ARI, Som alia Q u a n tif ic a tio n  o f Polym yxa  sp P a tanche ru
A Bationo Burkina Faso IFDC Soil fe rtility  im p rovem e n t N iam ey
C Huelsebusch G erm any Univ H ohenheim Livestock re la ted  nu trien t transfers 
a n d  c ro p la n d  fertility
N iam ey
E S ch lech t G erm any Univ H ohenheim Livestock re la te d  nu trien t transfers 
a n d  c ro p la n d  fertility
N iam ey
G V Ranga Rao In d ia IFAD In te g ra te d  m a n a g e m e n t o f pulse 
pests
P a tanche ru
S Fernandez-Rivera M exico ILRI Feed ing stra teg ies fo r rum inants 
in c rop -lives tock  systems
N iam ey
T O Williams N igeria ILRI S oc io -econom ics  o f livestock in 
m ixed sm allho lder systems
N iam ey
P Hiernaux F rance ILRI R ange land  p ro du c tiv ity , nu trien t 
cyc ling , NRM
Niam ey
A Ratnadass F rance CIRAD G rain m o ld /h e a d  bug  resistance 
in sorghum
B am ako
E Zerbini Ita ly ILRI Im p rove m en t o f fe e d  q u a lity  o f 
sorghum  a n d  m ille t
P a tanche ru
V A nja iah Ind ia Vrije Universiteit, Brussel, 
Belgium
B iocon tro l o f soil- a n d  seedborne  
diseases
P a tanche ru
G urd ip  Singh Ind ia Punjab A gric  Univ M ode ling  a n d  in te g ra te d  m a n a g e m e n t 
o f BGM
P atanche ru
O P Jhorar Ind ia Punjab A gric  Univ M ode ling  a n d  in te g ra te d  m a n a g e m e n t 
o f BGM
P atanche ru
N J Shurpali Ind ia A ndhra  Univ Analysis o f w e a th e r d a ta  fo r g ro un dnu t P a tanche ru
K L Reddy Ind ia O sm ania Univ Isolation o f m-RNA, c lon ing, 
re c o m b in a n t an tibod ies
SCRI, UK
M aria  A Kolesnikova Russia Univ Wales, Bangor, UK G ene m a p p in g  for pearl m ille t do w n y 
m ildew  resistance
P a tanche ru
K R Shivanna Ind ia Univ Delhi, Ind ia S creening fo r ch illing  to le ra n c e  in 
c h ic k p e a
P a tanche ru
A O  O gu ngb ile N igeria IAR, A hm a du  Bello Univ, N igeria A d o p tio n  studies on sorghum  in N igeria Kano
K M athur Ind ia Rajasthan A gric  Univ A n th racnose  va riab ility  studies P a tanche ru
G L Anderson UK Univ A be rde en , Sco tland C hanges in s treng th cha rac te ris tics  in 
Alfisols
P a tanche ru
A Kristinck G erm any Univ H ohenheim Ind igenous kn o w le dg e  in p e a rl m ille t 
systems
P a tanche ru
P Delfosse Belgium Univ Louvain E pidem io logy a n d  co n tro l o f p e a n u t 
c lu m p  virus
P a tanche ru
C G renier France CIRAD G e n o m ic /in fo rm a tic  de fin ition  o f co re  
sorghum  co llec tio ns
P a tanche ru
A  Hall UK NRI/ODA Sorghum  postharvest losses a n d  qu a lity P a tanche ru
F Kimmins UK NRI/ODA Epidem io logy o f g ro un dnu t rosette Lilongw e
D e ve lopm en t investors supp lem ent the CGIAR's co re  support to 
ICRISAT to  ca rry  o u t p ro jec ts  on subjects o f  p a rtic u la r interest.
Donor Project Collaborators
African Development Bank Im provement o f p igeonpea in eastern and  southern A frica NARS of Kenya, Malawi, Mozambique, Namibia, Sudan, 
Swaziland, Tanzania, Uganda, Zambia, Zimbabwe
Asian Development Bank Strengthening regional co llabora tion on cereals and legumes 
research in Asia
NARS o f Bangladesh, China, India, Indonesia, Myanmar, 
Nepal, Pakistan, Philippines, Thailand, Sri Lanka. V iet Nam, 
NGOs, and priva te sector
ICRISAT/Sri Lanka p igeonpea intercropping and diversification study NARS o f Sri Lanka
Legume-based technologies for rice and w hea t production 
systems in south and southeast Asia
NARS of India, Nepal, Bangladesh, Pakistan, Sri Lanka, 
V iet Nam
Australia Increasing the effectiveness o f research on agricultural resource 
m anagem ent in the semi-arid tropics by com bin ing cropping 
systems simulation w ith farm ing systems research
APSRU (Australia), ICAR-NARS (India), Kenya Agricultural 
Research Institute
O vercom ing production constraints to  sorghum in rainfed 
environments in India and Australia
APSRU, CSIRO and University o f Queensland (Australia), 
ICAR (India)
Im pact assessment and  research eva luation activ ity  in Thailand Departm ent o f Agriculture. Thailand; Kasetsart University, 
Thailand; ACIAR, Australia
More e ffic ien t breeding o f drought resistant peanuts in India 
and Australia
ICAR. India; ACIAR, QDPI, CSIRO, Australian National University, 
Peanut Com pany of Australia, Australia
Developm ent and  use of molecular genetic  markers for enhancing 
the feed ing  value o f cereal c rop  residues for ruminants
ILRI, ICARDA, Cl AT
La Trobe University, Australia; NARS o f India, M orocco, Tunisia
M anagem ent of white grubs in peanu t c ropp ing  systems in Asia 
and Australia
NARS of India; GRDC, Peanut C om pany of Australia 
University o f Queensland, QDPI, Australia
Belgium In tegra ted contro l o f Polymyxa graminis, a  vecto r o f peanut 
c lum p virus
Universite catho lique  de  Louvain, Louvain-la-Neuve 
(Belgium), NARS of India, Pakistan, Senegal, Burkina Faso
Vrije Universiteit Brussel (VUB)/ICRISAT co llabora tive p ro ject on 
b io techno logy
Vrije Universiteit Brussel
Canada (IDRC) Desert Margins Initiative (Africa) NARS and NGOs of Burkina Faso, Kenya, Botswana
CFC Conservation, eva luation and dissemination o f groundnut 
germplasm, and foundation seed production and  distribution 
for the West African region
CIRAD (France), NARS o f Senegal, Burkina Faso, Niger, 
Nigeria
CFC and World Bank Preservation o f w ild  species o f Arachis CENARGEN (Brazil)
DANES A/S Training activities o f students from Eritrea Royal Veterinary and  Agricultural University, Denmark
DANAGRO Breeding program m e for sorghum and millet NARS o f Eritrea
European Union (DG XII) C lim ate im pa c t on w ater resources and drylands agriculture SC-DLO, The Netherlands; IIED, UK; UNIPAD. UNICAIRO, Egypt; 
ECRI, Egypt; CRICYT, INTA, Argentina; CAZRI, HAU, India; 
LIPAP, LIGG, IDRAS, GRIWC, China; ACMAD, Niger
FAO Rapid com posting o f rice straw NARS of India
France Constitution o f a sorghum core collection CIRAD/ORSTOM
Germany Promotion o f sorghum and millet cu ltiva tion in Southern A frica NARS, NGOs, private sector seed companies, farmers
Promotion o f legume cultivation in SADC NARS in 12 SADC m em ber states, NGOs
Striga resistance in sorghum University o f Hohenheim, Eberhard-Karls Tubingen University 
(Germ any)
Enhancing the quality, diversity, and productiv ity  of 
farmers, pearl m illet gene tic  resources in Rajasthan, India
NBPGR, CAZRI. Rajasthan Agricultural University (India), 
University o f Hohenheim (Germany)
ICAR/World Bank Sustainable rainfed agriculture research and deve lopm ent pro ject ICAR (India), IFPRI
IFAD/World Bank C ollaborative research o f sorghum based crop 
production systems in eastern low land Wadis o f Eritrea
NARS o f Eritrea
IFAD Developm ent o f IPM program  for the m anagem ent o f 
pulse pests in southern Asia
ICIPE, Kenya; NARS and NGOs in India, Nepal and Bangladesh
Inter-American 
Development Bank
A research and  network strategy for sustainable 
sorghum production systems for Latin America
NARS of Latin America, CIAT
Iran Joint co llabora tive projects and  rece ip t o f germplasm for the 
im provem ent o f pulses production in the  arid regions of Iran
NARS of Iran
Training activities for Iranians a t ICRISAT Patancheru ANGRAU, CRIDA, India
Japan Sustainable cultivation of up land crops in the  semi-arid tropics JIRCAS, MAFF, Japan
Developm ent o f the methods of eva luation o f environm ental JIRCAS
changes using rem ote sensing techniques
Donor Project C ollaborators
MAHYCO D evelopm ent o f cytop lasm ic male-sterility in p igeonpea ICAR, India
Netherlands Systemwide resource m anagem ent for improving and sustaining 
crop  and livestock p roduction on highland Vertisols in Ethiopia
Institute o f Agricultural Research, A lem aya University of 
Agriculture (Ethiopia), ILRI
Evolving transgenic sorghum with suitable Bt gene 
constructs, resistant to  stemborer
National Research Center for Sorghum, India 
National Research Center on Plant B iotechnology, India
OPEC Groundnut im provem ent program in Asia Asian NARS
Rockefeller Foundation M ethodology to  deve lop  p rac tica l soil fertility 
technologies through farm er/researcher partnerships
NARS o f Malawi
START, USA Clim ate pred iction for rainfed groundnut IIS, ANGRAU, India
Switzerland West and CentralA frican m illet research network, ROCAFREMI National extension workers, NGOs and farmers, INTSORMIL
UK Enhancement of resistance to botrytis grey mould o f 
ch ickpea using PGIP genes
Scottish Crops Research Institute (SCRI), University o f 
A uckland (New Zealand), ICAR (India)
Assessment o f the genetic  varia tion w ithin and  betw een 
populations o f A ceria  cajani, the m ite vec to r o f the  agent 
o f sterility mosaic o f p igeonpea, in d iffe rent regions o f Asia
SCRI (UK), ICAR (India), NARS o f Nepal and Myanmar
W hat makes it so tasty for the pest? Identification of 
H elicoverpa arm igera  feed ing stimulants and the  location 
o f their production on the pod service o f p igeonpea
Natural Resources Institute (NRI), UK 
Royal Botanic Gardens, UK
Safe to  e a t or why chickens die? Developing low-cost and simple 
technologies for afla toxin estim ation in foods and feeds
Scottish Crops Research Institute, UK; Janaki Feeds, India; 
D ept o f Agriculture, G ovt o f Andhra Pradesh, India
Linking seed producers and consumers; diagnosing constrains in 
institutional perform ance
Overseas Developm ent Institute, UK;
NARS and NGOs o f Kenya, Malawi, Zambia and Zimbabwe
NRI/DFID Sorghum in India NARS in India
G roundnut rosette disease ep idem io logy NRI, UK; NARS o f Malawi and Uganda
PLAN International Groundnut pro ject in Malawi NARS and  NGOs of Malawi
UNDP Com parative study on factors critica l to  the adoption 
of ICRISAT/NARS groundnut and sorghum innovations
University of Arizona (USA), OPI (Vietnam), 
NARS of India and Nigeria
UNDP and USA Impacts of ICRISAT/NARS germplasm research for 
sorghum, groundnut and pearl m illet
Yale University, USA
UNEP Survey and eva luation o f networks to  support the 
im plem entation o f the  convention to  com ba t 
desertification
The University o f Arizona, WMO,
United Nations Developm ent Programme O ffice 
to  C om bat Desertification
USA Seeds o f freedom : Angola agricultural recovery 
program
Cl AT, CIMMYT, IITA, ISNAR, CIP, World Vision, NARS of 
Angola, in-country NGOs, and farmers
Strengthening na tional agricultural research systems in 
A frica through co llabora tive  research networks
NARS of pa rtic ipa ting  countries, NGOs, and private sector
Regional sorghum and m illet research pro ject for southern A frica NARS, NGOs, priva te sector seed com panies, farmers
C hickpea m olecular m arker/m apping work W ashington State University (USA)
Molecular markers for c ro p  im provem ent in groundnut University o f G eorgia (USA)
Search for Striga resistance in wild relatives o f pearl millet Univesity o f Georgia
Assessing hydrology and crop  production in a  spatially variable 
terrain
M ichigan State University (USA)
B iotechnolog ical tools for improving sorghum for Striga resistance Purdue University (USA)
B iotechnological approach to  grain mold resistance in sorghum Texas A&M University (USA)
Identification o f peanut genes and  gene products im portant 
in the peanut seed
Texas A&M University (USA)
Population structure and genetic  diversity o f Scierospora 
gram in ico la : keys to  stable production o f pearl millet
Texas A&M University (USA)
Fulfilling seed requirements in fam ine threa tened areas in 
West A frica: a need for em ergency seed distribution
NARS of West A frica
Strengthening drought m itigation work in southern A frica NARS o f southern Africa
University of New Jersey 
(Rutgers)/World Bank
Study o f the seed industry in India Private sector seed com panies and the public  sector (India)
Pool of donors Optimizing seed w ater contents to  improve longevity in 
ex-situ genebanks
IPGRI, University o f Reading (UK), National Seed Storage 
Laboratory (USA), National G enebank o f China
Crop/livestock farmers in the dry savanna of West A frica 
working w ith scientists to  improve the productiv ity and 
sustainability o f their farm ing systems
IITA, ILRI, IFDC 
NARS of West A frica
Resource use optim ization a t village and district levels in the 
desert margins o f West A frica
IER, Mali; INERA, Burkina Faso; INRAN, Niger; ICRAF, ILRI, IFDC; 
ITC and W ageningen Agricultural University (the Netherlands)
Improving crop-livestock productiv ity through e ffic ien t nutrient 
m anagem ent in m ixed farm ing systems o f semi-arid West Africa
ILRI, IER, INERA, INRAN, ISRA, IFDC 
-------------------------------------------------------------------------------------------------------1
A ttr ib u te d  s u p p o rt fo r C o re  Program s from  Ita ly, Jap an , N etherlands, S w itzerland  a n d  UK is n o t lis te d  -  b u t is in c lu d e d  in the  F in anc ia l Summary.
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Nimal Jayantha, H.M., an d  Saxena, K B. 1998. A  new  sm all-scale processor fo r pulses. In fo rm ation  
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Cash and  cash equiva lent 19,663 10,342
A ccounts rece ivable 6,816 9,302
Inventories 806 1,283
Prepaid expenses 290 231
Fixed assets - net 41,589 44,234
Other assets 562 662
Total Assets 69,726 66,054
Liabilities
Bank overdraft - 78
A ccounts payab le 2,798 2,596
Accruals and  provisions 1,248 1,377
Payments in a d va n ce  from donors 5,113 6,003
In-trust funds 49 125
Long-term liabilities 6,797 7,500
Total Liabilities 16,005 17,679
Net Assets 53,721 48,375
Represented by:
C ap ita l invested in fixed assets 41,589 44,234
C apita l fund 6,673 4,381
O pera ting  fund 5,136 (579)
Special Purpose Fund 323 339






Increasing productivity Protecting the environment
Saving biodiversity Strengthening NARS
Improving impact, institutions, and policies






Revenue 24,027 27,895 (3,868)
O pera ting expenditure 22,081 27,407 (5,326)
O pera ting  surplus/(deficit) be fore  extraordinary items 1,946 488 1,458
Extraordinary Items 3,785 (6,039) 9,824
O perating surplus /  (de fic it) 5,731 (5,551) 11,282
Operating Fund
O pening ba lance (579) 167 (746)
Surplus /  (de fic it) for the  year 5,731 (5,551) 11,282
Interest on Housing Loans - (16) 16
Transfer from  C apita l Fund - 5,000 (5,000)
Previous years adjustments (net) (16) (179) 163
Closing ba lance 5,136 (579) 5,715
Num ber o f days expenditure exclud ing deprecia tion 96
Capital Fund
O pening ba lance 4,381 7,357 (2,976)
D eprecia tion 2,506 2,797 (291)
Assets Sale Proceeds, net 293 381 (88)
Special Grants 37 183 (146)
Transfer to  O pera ting  Fund - (5,000) 5,000
Assets additions (544) (1,337) 793
Closing ba la nce 6,673 4,381 2,292
Grant Income from agreed agenda and non-agenda donors 

















































'In c lu d e s  a  spec ia l on e -tim e  g ra n t o f $3.5 m illion from  th e  W oria Bank.
............................. f f f T T T T T


































A u s tra lia n  C e n tre  fo r  In te rn a tio n a l A g r ic u ltu ra l 
R e se a rch
A s ian  D e v e lo p m e n t Bank
A c h a ry a  N G  R a n g a  A g r ic u ltu ra l U nivers ity
A g r ic u ltu ra l P ro d u c tio n  System s S im u la to r
A g r ic u ltu ra l P ro d u c tio n  System s R esea rch  Unit
A g r ic u ltu ra l R e se a rch  In s titu te
B a n g la d e s h  A g r ic u ltu ra l R esea rch  In s titu te
b r o a d b e d  m a k e r
b o try tis  g ra y  m o ld
B u n d e sm in is te riu m  fu r W ir ts c h a ft l ic h e  Z u s a m m e n a rb e it, 
G e rm a n y
C e n tra l A rid  Zo ne  R esea rch  In s titu te
C om m ission o f th e  European C om m unities
C e n tro  N a c io n a l d e  P esqu isa d e  R ecursos G e n e tic o s  
e  B io te c h n o lo g ia , Brazil
C o m m o n  Fund fo r  C o m m o d it ie s
C o n su lta tive  G ro u p  on  In te rn a tio n a l A g ric u ltu ra l 
R esea rch
C e n tro  In te rn a t io n a l d e  A g r ic u ltu ra  T ro p ic a l
C a n a d ia n  In te rn a tio n a l D e v e lo p m e n t A g e n c y
C e n tro  In te rn a c io n a l d e  M e jo ra m ie n to  d e  Mai'z y  d e  
Trigo
C e n tre  d e  c o o p e ra t io n  in te rn a t io n a le  e n  re c h e rc h e  
a g ro n o m iq u e  p o u r le  d e v e lo p p e m e n t ,  F ra n ce
C e re a ls  a n d  L e g u m e s  A s ia  N e tw o rk
C o n fe re n c e  d e s  re sp o n sa b le s  d e  la  re c h e rc h e  
a g ro n o m iq u e  a fr ic a in s
C e n tra l R e se a rch  In s titu te  fo r  D ry la n d  A g r ic u ltu re  
C e n tra l S c ie n tif ic  a n d  In d u s tria l R e se a rch  O rg a n is a t io n  
D e p a r tm e n t fo r  In te rn a tio n a l D e v e lo p m e n t 
D e se rt M a rg in s  P ro g ra m
F o o d  a n d  A g r ic u ltu re  O rg a n iz a t io n  o f  th e  U n ite d  
N a tio n s
G e n e t ic  R esou rces  E n h a n c e m e n t-P ro g ra m
r —  s  mW * AM ■! /  >■ u
D e u ts c h e  G e s e lls c h a ft fu r T e c h n is c h e  Z u s a m m e n a rb e it
In s titu te  fo r  A g r ic u ltu ra l R esea rch , N ig e r ia
In d ia n  C o u n c il o f  A g r ic u ltu ra l R ese a rch
In te rn a tio n a l C e n tre  fo r  L iv ing  A q u a tic  
M a n a g e m e n t
ICRAF In te rn a t io n a l C e n tre  fo r  R e se a rch  o n  A g ro fo re s try
ICRISAT In te rn a t io n a l C ro p s  R e se a rch  In s titu te  fo r  th e
S em i-A rid  Trop ics
IDRC In te rn a tio n a l D e v e lo p m e n t R e se a rch  C e n tre
IER In s titu t d 'e c o n o m ie  ru ra le  (M a li)
IFAD In te rn a tio n a l Fund fo r  A g r ic u ltu ra l D e v e lo p m e n t
IFDC In te rn a tio n a l Fertiliser D e v e lo p m e n t C e n tre
IFPRI In te rn a t io n a l F o o d  P o licy  R e se a rch  In s titu te
ILRI In te rn a tio n a l L ive s to ck  R e se a rch  In s titu te
INRAN In s titu t n a t io n a l d e  re c h e rc h e s  a g ro n o m iq u e s  d u  N ig e r
IPM in te g ra te d  p e s t m a n a g e m e n t
JIRCAS J a p a n  In te rn a t io n a l R e se a rch  C e n tre  fo r
A g r ic u ltu ra l S c ie n ce s
JVP J o in t V ertiso ls  P ro je c t
MSSRF M S S w a m in a th a n  R e se a rch  F o u n d a tio n
NARC N e p a l A g r ic u ltu ra l R e se a rch  C o u n c il
NARS n a t io n a l a g r ic u ltu ra l re s e a rc h  sys tem
NBPGR N a tio n a l B u re au  o f  P la n t G e n e t ic  R esources
N G O  n o n g o v e rn m e n ta l o rg a n iz a tio n
NPV n u c le a r  p o lyh e d ro s is  virus
NRM n a tu ra l re so u rce s  m a n a g e m e n t
OPEC O rg a n is a t io n  o f  P e tro le u m  E xp o rtin g  C o u n tr ie s
ORSTOM In s titu t fra n g a is  d e  re c h e rc h e  s c ie n t if iq u e  p o u r le
d e v e lo p p e m e n t  e n  c o o p e ra t io n
PCR p o ly m e ra s e  c h a in  re a c t io n
P eanut CRSP P e a n u t C o lla b o ra t iv e  R ese a rch  S u p p o rt P ro g ra m
QDPI Q u e e n s la n d  D e p a r tm e n t o f P rim ary  Industries
SADC S o u th e rn  A fr ic a n  D e v e lo p m e n t C o m m u n ity
SCRI S co ttish  C ro p  R e se a rch  In s titu te
SINGER S ys te m -w id e  In fo rm a tio n  N e tw o rk  fo r  G e n e t ic
R esou rces
SMINET S o rg h u m  a n d  M ille t Im p ro v e m e n t N e tw o rk
SMIP S org hum  a n d  M ille t Im p ro v e m e n t P ro g ra m
UNDP U n ite d  N a tio n s  D e v e lo p m e n t P ro g ra m m e
USAID U n ite d  S ta te s  A g e n c y  fo r  In te rn a tio n a l D e v e lo p m e n t
VASI V ie tn a m  A g r ic u ltu ra l S c ie n c e  In s titu te
W CAM RN W est a n d  C e n tra l A fr ic a  M ille t R esea rch  N e tw o rk
WCASRN W est a n d  C e n tra l A fr ic a  S o rg hum  R ese a rch  N e tw o rk
V
a f  !' t l
ICRISAT thanks a ll w ho  c o n tr ib u te d  to  this p u b lic a tio n , e sp e c ia lly  those scientists w ho  p ro v id e d  p h o to g ra p h s .
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)







W estern and Central Africa
ICRISAT -  Niamey 
BP 12404
Niamey, N iger (via Paris)
Tel +227 722529, 722626
Fax +227 734329
E-m ail ICRISATSC@ CGIAR.ORG
ICRISAT -  Kano
IITA Office, Sabo Bakin Zuwo Road
PMB 3491
Kano, Nigeria
Tel +234 64 662050
Fax +234 64 669051, 663492
E-mail ICRISAT-W -N igeria@ CGIAR.ORG
ICRISAT -  Bam ako
BP 320
Bam ako, Mali
Tel +223 223375, 227707
Fax +223 228683
E-mail ICRISAT-W -M ali@ CGIAR.ORG
Southern and Eastern Africa
ICRISAT -  Bulawayo
M atopos Research Station
PO Box 776
Bulawayo, Z im babwe
Tel + 2 6 3  83 83 1 1 ,8 3 1 2 ,8 3 1 3
Fax +263 83 8 2 5 3 ,2 6 3  94 1652
E-mail ICRISATZW @ CGIAR.O RG
ICRISAT -  Lilongwe
C hitedze Agricultura l Research Station
PO Box 1096
Lilongwe, M alawi
Tel +265 742972, 720968
Fax +265 720906
E-mail ICRISAT-M alaw i@ CG IAR.O RG
ICRISAT -  Nairobi 
c/o ICRAF, PO Box 39063 
Nairobi, Kenya 
Tel +254 2  521450 
Fax +254 2 521001
E-mail ICRISAT-Kenya@ CGIAR.ORG
Joint Vertisols Project
c/o ILRI, PO Box 5689
Addis Ababa, Ethiopia
Tel +251 1 613215
Fax +251 1 611892
E-mail ILR I-Ethiopia@ CGIAR.O RG
Asia
IC R ISAT-Patancheru 
Patancheru 502 324 
Andhra Pradesh, India 
Tel +91 40 3296161 




W hat is ICRISAT ? hacoH
A nonprofit, apolitical, international organization for science-base
agricultural development. Established in 1972, it is one of 16 centres
supported by more than 50 donor governm ents, foundations, and
development banks, through membership in the Consultative Group for
International Agricultural Research (CGIAR). ICRISAT has approx.mately
1300 staff, and an annual budget of about US$ 26 million.
ICRISAT’s m ission and focus
To help developing countries apply science to increase crop P f o ^ r t y  
and food security, reduce poverty, and protect the environment. ICRISAT 
focuses on the semi-arid tropical areas of the developing world, where low 
rainfall is the major environmental constraint to agriculture. Special emphasis 
is placed on five crops that are particularly important in the diets of the 
poor: sorghum, millet, groundnut, chickpea, and pigeonpea.
ICRISAT’s s trategy .
To form research partnerships with governmental, non governmental
and p riva te  secto r o rg an iza tio ns  in deve lop ing  cou n trie s , an
to link these partners to advanced research institutions worldwide. Each
p a rtn e r c o n trib u te s  its  un ique  s tre n g th s  to m ake the  w ho le
greater than the sum of its parts. ICRISAT excels in strategic research
on q lobal issues and on in te rna tiona l exchanges of knowledge,
technologies, and skills. These products and services help partners
enhance their capabilities to meet regional national, and local developmen
needs.
Where is ICRISAT ? , ,
Staff are based at eight locations across Africa and Asia, shown above. 
From these points, they travel extensively to work with partners across the
semi-arid tropical world.
ICRISAT’s Sister Centers in the CGIAR
Q IRRI and ICLARM
* ’> P h ilipp ines
ILRI





Consultative Group on International Agricultural Research 
http://www.cgiar.org




http ://www. eg i a r. o rg/ciat
Center for International Forestry 
Research (CIFOR)
PO Box 6596 JKPW B 
Jakarta 10065, Indonesia
http://www.cgiar.org/cifor
Centro Internacional de M ejoram iento de 
Maiz y Trigo (CIMMYT)
Lisboa 27, Apartado Postal 6-641 
06600 Mexico, D.F. Mexico
http://www.cim m yt.m x




International Center fo r Agricultural 
Research In the Dry Areas (ICARDA)
PO Box 5466
Aleppo, Syrian A rab Republic
http://www.cgiar.org/icarda
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